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Description 

Field  of  the  Invention 

The  present  invention  relates  to  air  transfer  5 
systems,  i.e.  conduits  for  the  passage  of  air.  In 
particular,  the  invention  concerns  systems  for  the 
passage  of  air  between  an  air  filter  arrangement 
and  an  intake  manifold  system  or  turbo  of  an 
internal  combustion  engine.  More  specifically,  air  10 
transfer  systems  according  to  the  present  invention 
concern  vehicles  such  as  trucks,  construction  and 
industrial  equipment,  buses,  agricultural  equipment 
or  the  like.  Such  systems  may  also  be  utilized  in 
non-movable  equipment  such  as  compressors  and  is 
generators. 

Background  of  the  Invention 

Generally,  internal  combustion  engines  require  20 
air  or  oxygen  for  operation.  Typically,  the  air  is 
directed  into  the  engine,  wherein  it  is  mixed  with 
fuel  to  provide  for  efficient  combustion.  Generally, 
the  air  is  first  filtered  through  an  air  filter  arrange- 
ment,  to  remove  dirt,  dust  and  the  like  therefrom.  25 

In  many  engine  systems,  the  engine  and  filter 
are  mounted  somewhat  independently  of  one  an- 
other.  For  motorized  vehicles,  typically  the  air  filter 
is  mounted  upon  an  exterior  frame,  or  interior  body 
portion,  and  the  engine  is  received  within  an  inner  30 
compartment.  Generally,  these  portions  of  the  ve- 
hicle  can  move  somewhat  independently  of  one 
another,  for  example  due  to  mounting  differently 
with  respect  to  the  vehicle  suspension  system,  and 
thus  a  flexible  conduit  system  between  the  filter  35 
and  engine  is  preferred,  and  under  many  circum- 
stances  is  required. 

Even  for  stationary  engines,  some  flexibility 
may  be  preferred  since,  especially  under  substan- 
tial  loads,  engine  vibration  or  movement  may  oc-  40 
cur. 

There  have  been  numerous  problems  in  con- 
ventional  systems  in  providing  for  efficient,  effec- 
tive  conduit  systems  for  air  flow  communication 
between  the  filter  mechanism  and  the  engine.  45 
Many  of  these  problems  generally  relate  to,  or 
concern,  the  following: 

1  .  First,  there  has  been  no  standardization  in  the 
positioning  of  the  air  filter  mechanism  relative  to 
the  engine  air  inlet.  Thus,  the  provision  of  a  50 
standard  component  arrangement,  prior  to  the 
present  invention,  has  posed  a  problem.  Even 
within  a  single  model  or  make  of  vehicle,  gener- 
ator,  etc.,  uniformity  has  not  been  achieved, 
since  relative  filter  position  and  engine  position  55 
may  vary  somewhat.  Thus,  in  many  instances 
custom  conduit  systems  have  been  necessary. 

2.  Conventional  systems  (non-custom)  have 
generally  involved  a  combination  of  sections  of 
relatively  rigid  tubular  members,  with  sections  of 
flexible  hosing,  elbows  and  connectors  in  order 
to  accommodate  the  tortuous  path  between  the 
air  filter  and  the  engine.  Such  multi-component 
systems  have  been  difficult  to  assemble,  espe- 
cially  in  tight  quarters.  A  mechanic  working 
alone  may  find  that  it  is  difficult  to  handle  all  of 
the  pieces  at  once  and  keep  same  in  an  appro- 
priate  position  prior  to  a  tightening  of  the  various 
clamps,  etc.  needed  to  obtain  assembly.  Thus, 
the  multi-component  systems  are  not  only  in- 
convenient,  but  they  may  require  more  than  one 
mechanic  for  installation.  A  problem  with  need 
for  more  than  one  mechanic  is  not  only  that  it  is 
inconvenient  and  expensive,  but  also  it  may  be 
difficult  for  more  than  one  mechanic  or  operator 
to  become  positioned  appropriately  with  respect 
to  the  vehicle  engine,  i.e.,  in  the  relatively  tight 
quarters. 
3.  As  various  components  of  conventional  multi- 
component  systems  are  tightened  into  position, 
stress  or  strain  on  various  joints  may  be  created 
and  can  pose  a  substantial  problem.  This  can 
lead  to  premature  failure  of  components  or  joints 
between  them.  In  some  instances,  a  complete 
such  failure  can  generate  substantial  engine 
damage,  by  exposure  to  unfiltered  air. 
4.  Generally,  air  flow  from  unobstructed  portions 
of  conduits  past  obstructions  causes  undesired 
turbulence.  For  example,  as  air  flows  past  a  joint 
from  a  wider  conduit  to  an  internally  received 
narrower  conduit  it  must  pass  over  the  obstruc- 
tion  presented  by  the  end  of  the  narrower  con- 
duit.  Turbulence  generated  at  such  a  joint  re- 
sults  in  an  increase  in  pressure,  and  energy  is 
required  to  overcome  the  turbulence.  This  can 
create  a  less  efficient  air  flow  system.  Generally, 
as  will  be  understood  from  the  following  detailed 
descriptions,  conventional  systems  have  been 
particularly  inefficient  with  respect  to  this  form  of 
turbulence. 
5.  Some  bends  in  conventional  systems  have 
involved  rubber  hosing  or  the  like.  Such  hosing 
is  particularly  undesirable,  as  it  may  be  subject 
to  failure  under  extreme  loads  and  over  wide 
temperature  variations  and/or  pressure  fluxes. 
Further,  substantial  stresses  applied  during  as- 
sembly  may  cause  premature  failure. 
6.  Conventional  systems  generally  involve,  due 
to  the  presence  of  a  plurality  of  elements,  a 
great  many  critical  joints.  A  critical  joint  is  a 
connection  between  conduit  members.  Any  criti- 
cal  joint,  in  any  system,  is  a  risk  point,  that  is,  a 
point  of  potential  failure  and  leakage.  It  is  de- 
sired  to  maintain  a  limited  number  of  such 
points.  Conventional  arrangements  generally  in- 
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volve  considerably  more  critical  joints  than  are 
necessary  with  systems  according  to  the 
present  invention. 
The  above  types  of  problems,  and  other  prob- 

lems  of  features  related  to  conventional  arrange- 
ments,  will  be  understood  by  reference  to  the 
drawings,  Figs.  7  and  8,  wherein  a  conventional 
system  is  represented.  Referring  to  Fig.  7,  refer- 
ence  numeral  1  generally  designates  a  conven- 
tional  conduit  system  providing  for  communication 
between  an  air  filter  assembly  3  and  an  engine  air 
intake  manifold  4.  The  term  "air  intake  manifold" 
as  used  herein  is  meant  to  refer  to  an  air  intake  for 
any  unit  or  mechanism  including  an  engine,  a 
turbo,  etc.  The  positioning  of  the  filter  assembly  3 
relative  to  the  intake  manifold  4  is  intended  to  be 
representational  only,  and  systems  may  vary.  No 
specific  engine  system  is  represented.  That  is, 
filter  assembly  3  and  intake  manifold  4  may  form  a 
portion  of  any  of  a  variety  of  systems,  including 
diesel  trucks,  construction  equipment,  agricultural 
equipment,  generator  systems,  compressor  sys- 
tems,  or  the  like.  What  is  generally  common  to  all 
such  systems  is  that  system  1  is  needed  to  pro- 
vide  an  air  flow  conduit  between  filter  assembly  3 
and  intake  manifold  4. 

Typically,  the  air  filter  assembly  3  has  an  exit 
port  7  thereon,  through  which  air  is  directed  into 
conduit  system  1.  Similarly,  manifold  4  has  a  cor- 
responding  inlet  port  8. 

Very  often,  the  exit  port  7  and  inlet  port  8  are 
oriented  skewed  with  respect  to  one  another,  and 
in  different  planes.  This  is  suggested  by  Fig.  7.  As 
a  result,  generally  at  least  three  different  bends  in 
the  conduit  system  1  are  necessary  in  order  to 
provide  air  flow  communication  between  the  exit 
port  7  and  the  inlet  port  8.  This  is  indicated  in  Fig. 
7  at  bends  10,  11  and  12. 

For  conventional  systems,  flexible  elbow  sec- 
tions  are  utilized  at  the  bends,  such  as  bends  10, 
11  and  12.  For  the  arrangement  shown  in  Fig.  7, 
this  is  indicated  at  hose  sections  15,  16  and  17, 
respectively.  Hose  section  15  engages  exit  port  7 
at  end  20.  End  21,  remote  from  end  20,  provides 
for  an  exit  of  air  flow  outwardly  from  section  15. 
For  the  conventional  arrangement  shown,  end  20 
engages  inlet  7  in  a  conventional  manner.  That  is, 
inlet  7  includes  a  conventional  outwardly  projecting 
bead  thereon,  not  shown,  over  which  end  20  is 
forced.  Retention  is  made  in  a  conventional  man- 
ner,  by  means  of  a  clamp  positioned  to  prevent  the 
hose  member  20  from  being  pulled  off  or  over  the 
bead.  Such  clamping  systems  are  well  known,  and 
one  is  described  with  respect  to  Fig.  8,  discussed 
below. 

Referring  to  Fig.  7,  communication  between 
section  15  and  section  16  is  provided  by  means  of 
elongate  tube  24.  Generally,  elongate  tube  24  is 

relatively  rigid  in  construction  and  provides  for  pas- 
sage  of  air  in  a  preferred  direction.  The  joint  25 
between  hose  section  15  and  tube  24  is  detailed  in 
Fig.  8,  in  cross-section. 

5  Referring  to  Fig.  8,  elongate  tube  24  is  shown 
having  a  circumferential  bead  30  thereon.  Flexible 
hose  15  is  sufficiently  flexible  so  that  end  21  can 
be  forced  over  the  bead  30.  A  conventional  hose 
clamp  31  or  the  like,  positioned  around  a  portion 

io  32  of  hose  15  pushed  over  bead  30,  provides  for  a 
relatively  secure  engagement.  This  clamp  and 
bead  engagement  is  typical  of  all  critical  joints  in 
conventional  arrangements,  and  is  at  all  joints  in 
the  arrangement  depicted  by  Fig.  6.  That  is,  critical 

is  joints  35,  36,  37,  38  and  39,  as  well  as  critical  joint 
25. 

From  a  review  of  Figs.  7  and  8,  many  of  the 
problems  previously  discussed  with  respect  to  prior 
arrangements  will  be  readily  understood. 

20  For  example,  it  is  readily  understood  that  a 
plurality  of  parts  are  necessary,  in  order  to  accom- 
modate  the  tortuous  path.  For  each  part,  a  clamp- 
ing  arrangement  is  necessary.  It  may  be  difficult  for 
a  mechanic  to  position  all  parts  appropriately,  and 

25  maintain  them  in  position,  during  the  tightening 
process. 

Further,  very  little  adjustment  is  allowed  in  the 
components,  to  accommodate  universality.  That  is, 
little  length  or  angle  adjustment  is  permitted  at  the 

30  various  joints;  however,  it  will  be  understood  that 
some  rotational  adjustment  is  available,  for  exam- 
ple  at  critical  joints  35,  25,  36,  37,  38  and  39. 

As  various  components  are  tightened  into  posi- 
tion,  it  will  be  understood  that  stress  may  be 

35  placed  at  some  of  the  critical  joints  along  the 
system.  That  is,  each  critical  joint  generally  re- 
quires  a  co-axial  alignment  of  connecting  tube  por- 
tions.  Should  a  non-perfect  alignment,  i.e.,  non-co- 
linear  or  co-axial  alignment,  occur,  substantial 

40  stress  on  one  or  more  of  the  critical  joints  may  take 
place. 

Referring  to  Fig.  8,  it  will  be  understood  that  air 
flow  is  generally  in  the  direction  of  arrow  40.  Hose 
section  15,  being  larger  in  diameter  than  section 

45  24,  fits  outwardly  around  section  24,  to  accom- 
modate  engagement  with  bead  30  in  the  manner 
described.  The  result  is  that  an  end  41  of  tube 
section  24  is  exposed  to  direct  head-on  contact 
with  air  flow  in  the  direction  of  arrow  40.  This 

50  generates  an  increased  turbulence  in  air  flow,  as 
discussed  above.  That  is,  the  system  depicted  in 
Fig.  8  is  a  critical  joint  at  which  air  flow  is  from  a 
wider  conduit  to  a  narrower  conduit.  It  will  be 
readily  understood  that  such  an  arrangement  ex- 

55  ists,  in  the  conventional  system  depicted,  at  critical 
joints  25,  37,  and  39.  That  is,  three  critical  joints 
are  provided  at  which  there  is  relatively  unstable  air 
flow. 

3 
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Referring  to  Fig.  7,  it  will  be  understood  that  as 
the  filter  3  and  engine  manifold  4  are  moved  or 
vibrated  independently  of  one  another,  lateral 
stress  against  the  longitudinal  axis  40  of  each  criti- 
cal  joint,  for  example,  critical  joint  25,  may  occur.  A 
component  of  such  stress  is  indicated  by  double 
headed  arrows  48  and  49.  It  will  be  readily  under- 
stood  that  the  clamp  31,  and  indeed  the  overall 
engagement  between  sections  15  and  24,  is  not 
appropriately  designed  to  accommodate  such 
stress,  i.e.,  to  allow  some  "give".  This  will  be 
understood  from  the  further  descriptions  to  contrast 
considerably  with  the  arrangement  of  the  present 
invention.  Rather  than  resulting  in  harmless  "give", 
a  misalignment  of  a  system  such  as  those  of  Figs. 
7  and  8  may  result  in  a  bending,  crimping  or 
pinching  of  a  component,  or  a  break  in  a  seal.  This 
can  lead  to  premature  failure. 

It  will  also  be  understood  by  reference  to  Fig.  8 
that  a  clamping  engagement  is  provided  over  a 
relatively  narrow  section  of  flexible  hose  15,  i.e., 
that  section  directly  beneath  clamp  31.  Thus,  the 
arrangement  is  not  extremely  strong  with  respect  to 
leakage  between  sections  15  and  24.  This  necessi- 
tates  a  particularly  tight  clamping  of  clamp  31, 
which  may  harmfully  stress  the  system. 

It  is  noted  that  some  of  the  hose  sections  are 
relatively  flexible.  However,  it  has  generally  been 
observed  that  they  are  not  sufficiently  flexible  in 
the  appropriate  directions  to  accommodate  stress- 
es  of  concern  as  described  herein.  Should  suffi- 
cient  stresses  occur  in  the  manners  discussed,  the 
flexible  hoses  may  have  a  tendency  to  fail,  for 
example  collapse. 

It  will  be  observed  that  a  single  component 
system  could  be  created  from  a  single  piece  of 
elongate  flexible  tubing.  Generally,  such  an  elon- 
gate  flexible  tube  would  be  undesirable.  First,  to  be 
sufficiently  flexible  to  accommodate  a  variety  of 
systems,  it  would  possibly  be  too  weak,  and  sub- 
ject  to  failure.  Also,  it  would  still  not  be  adjustable 
in  length. 

What  has  been  needed  is  an  arrangement 
which  generally  avoids  the  previous  concerns  and 
which  is  relatively  easy  to  assemble  and  put  into 
place.  Also,  what  has  been  needed  has  been  a 
relatively  universal  joint  or  conduit  system  readily 
adaptable  for  use  with  a  variety  of  systems, 
wherein  a  plurality  of  orientations  of  the  air  filter 
relative  to  the  intake  manifold  are  presented. 

United  States  patent  number  2985469  dis- 
closes  a  snap  fit  plastic  pipe  joint,  wherein  the  pipe 
and  couplings  are  made  of  materials  which  are 
substantially  rigid  yet  slightly  yielding.  The  inven- 
tion  there  disclosed  also  relates  to  couplings  for 
joining  sections  of  rubber  hose  or  elastic  tubing 
which  are  intended  for  low  pressure  service.  The 
coupling  which  is  for  flexible  semi  rigid  pipe  joints 

is  locked  together  by  pressing  the  pipe  and  cou- 
pling  together.  In  addition  there  is  disclosed  therein 
a  tubing  connector  assembly  which  can  be  used 
repeatedly  in  service  with  materials  which  are 

5  yielding  in  elastic,  such  as  rubber. 
British  patent  number  546199  relates  to  joints 

in  a  hose,  particularly  for  use  in  a  fire  extinguisher. 
The  invention  there  disclosed  comprises  joint 
members  which  are  provided  with  spigot  and  sock- 

io  et  joints  formed  on  collars  secured  to  the  hose,  one 
member,  preferably  the  spigot  consisting  of  rubber 
or  other  resilient  material,  while  the  other  member 
is  formed  of  comparatively  rigid  material,  for  exam- 
ple,  vulcanised  rubber.  Inside  the  socket  and  out- 

15  side  the  spigots  are  helical  ribs  or  threads  adapted 
to  mesh  when  the  spigot  has  been  pushed  home 
into  the  socket,  without  rotary  movement.  It  is  in- 
tended  to  prevent  detachment  by  an  unscrewing 
action,  the  ribs  on  one  of  the  members  yielding 

20  when  the  hose  is  collapsed,  and  being  pressed 
until  they  reach  the  appropriate  grooves  between 
the  ribs  in  the  other  member,  into  which  grooves 
they  spring  and  make  a  water  tight  joint. 

25  Objects  of  the  Invention 

Therefore,  the  objects  of  the  present  invention 
include:  the  provision  of  a  conduit  system  for  pas- 
sage  of  air  from  an  air  filter  arrangement  to  an 

30  intake  manifold  of  an  engine,  which  system  in- 
cludes  an  advantageous  number  of  critical  joints  by 
comparison  to  many  conventional  systems;  to  pro- 
vide  such  a  system  which  is  relatively  universal, 
that  is,  which  is  adaptable  to  a  variety  of  position- 

35  ings  of  the  air  filter  arrangement  relative  to  the 
intake  manifold;  to  provide  such  an  arrangement 
wherein  conduit  sections,  mounted  in  series,  are 
utilized  to  achieve  the  desired  effect;  to  provide  a 
preferred  such  arrangement  having  three  conduit 

40  sections  wherein  each  of  two  critical  joints  between 
adjoining  conduit  sections  is  longitudinally  adjust- 
able;  ie  is  telescoping;  to  provide  a  preferred  ar- 
rangement  wherein  lateral  stress  applied  to  critical 
joints  between  adjacent  conduit  sections  is  rela- 

45  tively  positioning  adjustment  mechanism,  without 
substantial  risk  of  critical  joint  failure;  to  provide  a 
preferred  such  arrangement  wherein  only  one  criti- 
cal  joint  involves  air  flow  from  a  larger  diameter 
conduit  section  into  a  smaller  diameter  aperture;  to 

50  provide  a  preferred  such  arrangement  formed  from 
three  relatively  lightweight  plastic  conduit  sections; 
to  provide  such  an  arrangement  which  is  relatively 
easy  to  manufacture  and  assemble,  relatively  sim- 
ple  to  use,  relatively  inexpensive  to  construct,  and 

55  which  is  particularly  well  adapted  for  the  proposed 
usages  thereof. 

Other  objects  and  advantages  will  become  ap- 
parent  from  the  following  descriptions,  taken  in 
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connection  with  the  accompanying  drawings, 
wherein  are  set  forth  by  way  of  illustration  and 
example  certain  embodiments  of  the  present  inven- 
tion. 

Summary  of  the  Invention 

The  present  invention  concerns  a  conduit  sys- 
tem  providing  for  air  flow  communication  between 
an  air  filter  arrangement  or  the  like  and  an  intake 
manifold  in  an  engine  assembly.  Generally,  the 
arrangement  is  utilizable  in  almost  any  internal 
combustion  engine  arrangement,  including  mobile 
vehicles  such  as  trucks,  construction  equipment 
and  agricultural  equipment.  Also,  the  system  may 
be  used  in  stationary  engine  arrangements  such  as 
power  generators  and  compressors. 

According  to  the  invention,  an  adjustable  sys- 
tem  utilizable  for  a  variety  of  arrangements,  is 
provided  by  means  of  relatively  rigid,  intercon- 
nected,  conduit  elements. 

In  general,  the  system  involves  a  first  conduit 
member,  a  central  conduit  arrangement,  and  an 
end  conduit  member,  attached  in  series  to  extend 
between  the  filter  and  the  air  intake  manifold.  The 
central  conduit  arrangement  may  comprise  a  sin- 
gle,  unitary,  member  or  a  plurality  of  members 
attached  in  series. 

In  the  embodiment  shown,  the  arrangement 
includes  only  three  conduit  elements.  That  is,  the 
central  conduit  arrangement  comprises  a  single 
member.  A  reason  for  the  near  universal  nature  is 
that  a  three-component  system  involves  four  critical 
joints:  a  first  critical  joint  between  a  first  conduit 
member  and  an  air  filter  arrangement  to  which  the 
first  conduit  member  is  attached;  a  second  critical 
joint  between  the  first  conduit  member  and  the 
second  conduit  member;  a  third  critical  joint  be- 
tween  the  second  conduit  member  and  the  third 
conduit  member;  and  a  fourth  critical  joint  between 
the  third  conduit  member  and  the  air  intake  mani- 
fold.  For  the  preferred  embodiment,  advantages  are 
derived  from  the  fact  that  fewer  critical  joints  are 
involved  than  for  many  conventional  arrangements, 
hence  the  system  is  less  likely  to  fail. 

The  critical  joints  between  conduit  members, 
are  each  preferably  longitudinally  adjustable;  i.e. 
they  telescope.  That  is,  sections  of  the  entire  con- 
duit  system  can  be  readily  adjusted  in  length,  to 
facilitate  mounting  and  assembly. 

Further,  each  critical  joint  is  rotationally  adjust- 
able.  As  a  result  of  both  rotational  and  longitudinal 
adjustability,  an  overall  nearly  universal  arrange- 
ment  is  provided. 

Critical  joints  between  conduit  sections  are  of  a 
preferred,  advantageous  construction.  Each  critical 
joint  involves  insertion  of  a  narrow  section  into  a 
broader  section.  The  narrow  section  generally  in- 

cludes  an  outer  surface  having  a  plurality  of  ribs 
thereon.  For  the  preferred  embodiment,  the  ribs  are 
aligned  generally  perpendicular  to  a  longitudinal 
axis  of  the  conduit  section  involved.  Preferably, 

5  each  rib  is  sharply  angled  and  includes  a  central 
projecting  ridge.  The  ribs  extend  over  a  substantial 
length  of  the  narrow  section,  and  account  for  much 
of  the  longitudinal  adjustability. 

Each  broader  conduit  section  includes  an  inner 
io  surface  with  a  relatively  soft  seal  therein.  During 

engagement  with  the  narrow  section,  a  plurality  of 
the  ribs  on  the  narrow  section,  typically  3-6,  are 
brought  into  contact  with  the  soft  section  within  the 
broader  section.  An  exterior  clamp  provides  for 

is  secure  engagement. 
An  advantage  to  the  engagement  between  a 

multiribbed  section  and  a  soft  seal  section  is  that  a 
multipoint  seal  is  formed,  which  is  generally  more 
secure  than  the  single  point  seal  of  conventional 

20  systems.  Further,  perfect  co-axial  alignment  is  not 
required  for  a  secure  connection.  In  addition,  as  will 
be  understood  from  the  detailed  description,  a  sys- 
tem  is  created  in  which  some  movement  or  adjust- 
ment  with  respect  to  lateral  stress  is  permitted; 

25  hence,  damaging  stress  during  assembly  is  less 
likely  and  movement  during  use  will  be  less  likely 
to  cause  a  problem  or  failure. 

A  detailed  description  of  specific  features  lead- 
ing  to  the  above  general  features  and  advantages 

30  will  be  understood  from  the  detailed  description 
and  drawings  discussed  below.  Generally,  the 
drawings  do  constitute  a  part  of  the  specification 
and  include  exemplary  embodiments  of  the  present 
invention,  while  illustrating  various  objects  and  fea- 

35  tures  thereof.  It  will  be  understood  that  in  some 
instances  relative  component  sizes  and  thicknesses 
may  be  shown  exaggerated  to  facilitate  an  under- 
standing  of  the  invention. 

40  Brief  Description  of  the  Drawings 

Fig.  1  is  a  perspective  view  of  a  diesel  tractor 
such  as  may  utilize  an  air  conduit  system  accord- 
ing  to  the  present  invention. 

45  Fig.  2  is  a  perspective  view  of  an  air  conduit 
system  according  to  the  present  invention. 

Fig.  3  is  an  enlarged,  fragmentary,  partially 
exploded,  plan  view  of  a  conduit  system  according 
to  the  present  invention. 

50  Fig.  4  is  a  fragmentary  top  plan  view  of  an 
alternate  alignment  of  the  arrangement  depicted  in 
Fig.  2. 

Fig.  5  is  a  fragmentary,  plan  view  showing  an 
alternate  alignment  of  the  arrangement  to  those 

55  shown  in  Figs.  2  and  4. 
Fig.  6  is  an  enlarged,  fragmentary  view  of  a 

critical  joint  in  a  system  according  to  the  present 
invention,  with  portions  broken  away  to  show  inter- 

5 
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nal  detail. 
Fig.  7  is  a  perspective  view  of  a  prior  art 

conduit  arrangement. 
Fig.  8  is  an  enlarged,  fragmentary,  cross-sec- 

tional  view  of  a  prior  art  arrangement  taken  gen- 
erally  along  line  8-8,  Fig  7. 

Detailed  Description  of  the  Invention 

It  is  first  noted  that  detailed  descriptions  of 
Figs  7  and  8,  a  conventional  arrangement,  have 
already  been  provided. 

Referring  to  Fig  1,  reference  numeral  100  gen- 
erally  represents  a  typical  mechanical  embodiment 
of  a  system  according  to  the  present  invention. 

Specifically,  embodiment  100  comprises  a 
semi-tractor  101,  such  as  a  diesel  tractor.  The 
tractor  101  may  be  of  the  conventional  type.  The 
tractor  101  includes  an  engine,  not  shown,  and  an 
air  filter  assembly  105.  Air  passing  through  the  air 
filter  105  is  directed  into  an  engine  manifold,  not 
shown,  by  means  of  conduit  system  106.  Conduit 
system  106  is  preferably  of  the  improved  advanta- 
geous  type  according  to  the  present  invention,  de- 
tailed  in  Figures  2-6. 

It  is  to  be  understood  that  tractor  101  is  repre- 
sentative  only  of  an  embodiment  for  use  with  the 
conduit  system  according  to  the  present  invention. 
Generally,  in  many  arrangements  wherein  air  must 
pass  from  an  air  filter  arrangement  to  an  engine 
manifold,  a  conduit  system  according  to  the 
present  invention  may  be  utilized  to  advantage. 
This  will  be  readily  apparent,  from  the  following 
descriptions. 

Referring  to  Fig.  2,  a  conduit  system  110, 
according  to  the  invention,  is  shown  in  communica- 
tion  between  an  air  filter  assembly  111  and  an 
engine  intake  manifold  112.  It  is  noted  that  the  air 
filter  assembly  111  and  intake  manifold  112  are  not 
necessarily  spatially  orientated  with  respect  to  one 
another  in  the  identical  manner  as  would  be  the  air 
filter  assembly  105,  of  Fig.  1,  and  the  correspond- 
ing  engine  intake  manifold,  not  shown.  A  purpose 
in  illustrating  different  physical  orientations  is  to 
exemplify  the  near  universal  nature  of  conduit  sys- 
tems  according  to  the  present  invention.  The  con- 
duit  system  110  could  easily  be  rotated,  twisted,  or 
otherwise  manipulated  to  operate  in  the  overall 
embodiment  of  Fig.  1  . 

Referring  again  to  Fig.  2,  the  illustrated  conduit 
system  110  includes  three  components  115,  116 
and  117.  For  this  preferred  embodiment,  an  imme- 
diate  advantage  over  the  prior  art,  which  utilized 
five  components,  is  readily  apparent.  Each  of  sec- 
tions  115,  116  and  117  is  preferably  an  air  flow 
conduit  having  features  as  described  below.  Prefer- 
ably  sections  115,  116  and  117  are  relatively  rigid 
in  construction,  for  example  formed  from  plastic  or 

the  like.  Some  flexibility  will  be  desired,  in  order  to 
accommodate  stresses.  However,  generally  the 
forms  are  relatively  rigid  and  thus  differ  substan- 
tially  from  many  conventional  arrangements  which 

5  utilize  at  least  some  very  flexible  rubber  or  rubber- 
like  conduit  members.  Each  section  115,  116  and 
117  includes  a  bend  therein,  facilitating  adjustment 
to  extend  in  almost  any  direction.  It  will  be  under- 
stood  that  many  of  the  advantages  of  the  present 

io  invention  can  be  obtained  for  arrangements  having 
other  than  three  components.  However,  for  many 
applications  the  three-component  arrangement  is 
preferred. 

Each  of  the  three  conduit  sections  115,  116 
is  and  117  differs  substantially  from  the  other  two. 

The  first  conduit  section  115  is  specifically  de- 
signed  to  interface  with  a  typical  air  filter  mecha- 
nism,  such  as  mechanism  111.  More  specifically, 
conduit  section  115  includes  a  turn,  generally  a 

20  right  angle  or  90  degree  curve,  therein,  as  in- 
dicated  at  120.  Thus,  conduit  section  115  includes 
a  first  section  121  and  a  second  section  122, 
separated  by  bend  120. 

Referring  to  Fig.  3,  detail  concerning  section 
25  115  will  be  understood. 

In  Fig.  3,  a  portion  of  a  typical  air  filter  assem- 
bly  111  is  depicted.  Air  filter  assembly  111  is 
conventional,  that  is,  it  includes  an  exit  port  125  for 
air,  defined  by  a  tubular  extension  126.  Since  ex- 

30  tension  126  is  conventional,  that  is,  it  is  designed 
for  attachment  to  conventional  conduit  systems,  it 
includes  a  circular  mounting  bead  127  thereon. 

First  extension  115  of  a  conduit  system  ac- 
cording  to  the  present  invention  is  specifically 

35  adapted  for  use  with  a  conventional  air  filter  ar- 
rangement  111  having  a  mounting  bead  127  there- 
on.  In  particular,  end  section  121  includes  a  bell 
portion  130  on  the  end  thereof,  flared  appropriately 
to  fit  over  bead  127.  If,  as  shown  in  Fig.  3,  a 

40  cushioned  liner,  collar  131  or  the  like  is  positioned 
to  extend  along  and  inside  of  bell  130,  the  bell  130 
can  be  readily  secured  over  bead  127  by  a  con- 
ventional  clamp  132,  in  a  conventional  manner. 
This  is  the  case  even  if  section  115  is  formed  from 

45  a  relatively  rigid  plastic  material,  since  sufficient 
compressibility  to  cause  a  seal  can  be  readily 
obtained,  especially  with  collar  131. 

Herein,  end  121  having  bell  130  thereon  will  be 
referred  to  as  a  "broad"  or  "broader"  end  of  exten- 

50  sion  115.  For  the  preferred  embodiment,  it  flares 
outwardly  to  receive  a  portion  of  a  "narrow"  or 
"narrower"  extension  126  therein. 

Extension  115  also  includes  a  second  end  122, 
positioned  around  bend  120  from  end  121.  End 

55  122  will  be  referred  to  herein  as  the  "narrow"  or 
"narrower"  end,  since  it  is  specifically  adapted  to 
be  received  into  a  broad  end  of  a  next  adjacent 
conduit  member,  specifically  member  116. 

6 
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For  preferred  embodiments  of  the  present  in- 
vention,  end  122  includes  a  ribbed  portion  136 
thereon,  comprising  a  plurality  of  individual  ribs 
137.  It  will  be  understood  that  in  preferred  embodi- 
ments  of  the  present  invention,  ribs  137  are  not 
threads,  but  rather  each  is  an  individual  and  in- 
dependent  rib  which  completely  circumscribes  sec- 
tion  122  in  a  manner  generally  perpendicular  to  a 
longitudinal  axis  138  of  conduit  115.  The  ribs  137 
are  preferably  positioned  in  the  area  of  end  section 
122.  Preferably  a  plurality  of  ribs  extending  over 
about  3-4  inches  of  end  section  122  are  used,  the 
ribs  being  uniformly  spaced  about  1/8-1/2  inch  and 
preferably  about  1/4  inch  apart. 

A  preferred  construction  for  the  ribs  137  is 
indicated  in  Fig.  6.  In  particular,  in  Fig.  6,  the  joint 
between  conduit  sections  115  and  116  is  shown, 
with  end  section  122  inserted  into  a  portion  of 
section  116.  Individual  ribs  137  are  readily  viewa- 
ble.  Each  rib  137  has  a  sharp  central  outermost 
ridge  140  and  opposite  sidewalls  141  and  142. 
Sidewalls  142  generally  face  the  broad  end  of 
section  115,  whereas  sidewalls  141  generally  face 
an  opposite  direction.  In  the  preferred  embodiment 
shown,  ribs  137  are  all  substantially  identical  to  one 
another,  preferably  uniformly  spaced  by  a  portion 
143  of  section  122.  In  preferred  embodiments,  wall 
142  extends  outwardly  at  an  angle  closer  to  per- 
pendicular,  with  respect  to  section  143,  than  does 
wall  141.  More  specifically,  referring  to  Fig.  6, 
generally  angle  B  (the  obtuse  angle  of  side  141 
with  respect  to  surface  143  or  a  longitudinal  axis  of 
section  115)  is  greater  than  angle  A  (the  obtuse 
angle  of  side  142  with  respect  to  surface  143  or  a 
longitudinal  axis  of  section  115).  For  preferred  em- 
bodiments,  angle  A  is  between  about  95  and  115 
degrees,  preferably  is  about  105  degrees;  and, 
angle  B  is  between  about  120  and  150  degrees, 
and  preferably  is  about  135  degrees. 

The  overall  height  of  central  ridge  140  above 
portions  143,  for  preferred  embodiments,  is  be- 
tween  about  0.07  and  0.11  inches,  and  preferably 
is  about  0.09  inches.  Such  a  dimension  generates 
a  prominent,  sharp,  ridge  which  facilitates  sealing, 
as  described  below. 

It  is  to  be  understood  that  the  specific  shapes 
and  sizes  of  ribs  137  may  be  varied  considerably, 
in  keeping  with  the  principles  of  the  present  inven- 
tion.  However,  advantages  are  obtained  from  the 
general  shapes  described,  as  will  be  understood, 
since  good  effective  seals  may  be  formed  there- 
with. 

Referring  again  to  Figs.  2  and  3,  section  116  is 
mounted  in  fluid  flow  communication  with  end  por- 
tion  122  of  section  115.  Fig.  2  shows  that  for 
preferred  embodiments,  section  116  includes  a  first 
extension  150  and  a  second  extension  151  sepa- 
rated  by  bend  152.  For  the  preferred  embodiment, 

bend  152  comprises  an  approximate  right  angle,  or 
90  degree  curve,  in  conduit  section  116.  However, 
alternate  arrangements  may  be  provided. 

Generally,  end  section  150  comprises  a  broad 
5  end  and  includes  a  bell  portion  155  thereon,  to 

receive  end  portion  122  therein.  Referring  to  Fig.  6, 
the  preferred  bell  portion  155  includes  an  outer 
bead  156  thereon.  Elastomer  collar  158  is  fit  over 
an  end  159  of  bell  155.  Bead  156  facilitates  main- 

io  tenance  of  elastomer  portion  158  in  position  and 
helps  provide  an  effective  fluid  seal.  For  the  pre- 
ferred  embodiment,  elastomer  collar  158  includes 
an  outer  flap  or  flange  161,  positioned  outside  of 
bell  portion  155,  and  a  thicker  inner  flap  or  flange 

is  162,  oriented  to  be  positioned  along  an  inner  side 
165  of  the  bell  155.  That  is,  flanges  161  and  162 
are  separated  by  mounting  groove  163.  Preferably, 
elastomer  collar  flap  162  extends  over  about  1-3 
inches  of  bell  155. 

20  In  Figs.  3  and  6,  hose  clamp  169  is  shown 
oriented  to  secure  engagement  between  sections 
115  and  116.  Referring  to  Fig.  6,  it  will  be  under- 
stood  that  as  clamp  169  is  tightened,  bell  155  is 
compressed,  pressing  elastomer  collar  158  into 

25  ridges  137.  Thus,  sealing  engagement  between 
members  115  and  116  is  provided. 

The  specific  sealing  engagement  disclosed  is 
advantageous  for  numerous  reasons.  First,  it  is 
longitudinally  adjustable,  i.e.  it  can  telescope.  That 

30  is,  since  a  plurality  of  ribs  137  are  provided,  and 
only  relatively  few,  preferably  3-6,  are  needed  to 
effect  the  necessary  seal,  parts  115  and  116  can 
be  slid  longitudinally  with  respect  to  one  another, 
and  an  effective  seal  can  still  be  obtained.  Specifi- 

35  cally,  a  deeper,  or  less  deep,  insertion  of  section 
115  into  section  116  can  be  utilized  to  adjust  the 
conduit  system  110  for  a  variety  of  relative  spatial 
relationships  between  the  air  filter  assembly  111 
and  the  intake  manifold  112.  Further,  the  engage- 

40  ment  is  rotationally  adjustable,  prior  to  secure 
clamping  of  clamp  169.  This  further  facilitates  uni- 
versal  use  of  conduit  system  110. 

Another  advantage  is  that  a  plurality  of  seal 
points  are  generated.  Referring  to  Fig.  6,  it  will  be 

45  understood  that  point  seals  are  provided  between 
the  elastomer  collar  158  and  the  ribs  137  along 
points  or  ridges  170,  171,  172,  and  173. 

It  is  noted  that  for  the  preferred  embodiment 
illustrated  in  Fig.  6,  the  depth  of  seal,  or  amount  of 

50  engagement,  increases  for  each  rib  along  the  pro- 
gression  from  point  173  to  172,  171  and  170.  This 
results  from  two  characteristics,  first  the  outward 
bell  shape  of  section  116  along  area  150;  and,  also, 
from  an  inward  tapering  shape,  or  narrowing  in 

55  thickness,  of  section  162  from  a  thicker  end  175  to 
a  thinner  end  176.  This  results  in  a  considerable 
advantage,  as  explained  below. 

7 
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Referring  to  Fig.  3,  end  150  of  section  116 
includes  a  central  longitudinal  axis  180.  Generally, 
when  sections  115  and  116  are  joined,  axes  138 
and  180  are  aligned  substantially  co-axially.  How- 
ever,  in  some  instances,  perfect  coaxial  alignment 
cannot  be  readily  achieved,  due  to  the  general 
overall  spatial  alignment  between  the  air  filter 
mechanism  111  and  the  engine  air  intake  manifold 
112. 

In  conventional  systems,  such  a  "misalign- 
ment"  could  cause  a  substantial  problem.  A  reason 
for  this  was  that  conventional  clamping  of  a  seal 
generally  required  engaging  surfaces  which  were 
substantially  co-planar,  otherwise  a  weak  seal 
might  be  formed,  or  undesired  stress  could  be 
caused  along  various  elements.  In  the  present  sys- 
tem,  however,  each  seal  170,  171,  172  and  173 
occurs  along  a  relatively  sharply  defined  point,  so 
angular  movement  between  pieces  115  and  116, 
for  example  in  the  general  directions  indicated  by 
double  headed  arrow  185,  Fig.  6,  can  be  accom- 
modated. 

Another  advantage  is  readily  apparent  from 
this.  Specifically,  space,  such  as  space  186,  be- 
tween  the  narrow  member  122  and  the  broad 
member  150,  permits  lateral  movement  under 
stress,  without  substantial  harm  to  the  seals.  Thus, 
should  the  engine  position  move  somewhat  relative 
to  the  air  filter,  or  vice  versa,  critical  joints  such  as 
the  joint  between  sections  115  and  116  can  adjust 
to  accommodate  the  movement.  Specifically, 
should  section  115  pivot  to  partially  collapse  space 
186,  point  seal  170  may  become  weaker,  however, 
seal  173  will  have  become  deeper,  compensating 
somewhat.  Also,  a  new  seal  may  begin  to  form  at 
point  187.  This  flexibility  is  in  part  accommodated 
by  the  tapering  elastomer  section  102  discussed 
above.  That  is,  it  provides  an  overall  dampening 
effect. 

Another  advantage  results  from  the  fact  that 
seals  170,  171,  172  and  173  are  independent  of 
one  another.  Thus,  leakage  is  less  likely.  Specifi- 
cally,  it  is  unlikely  that  a  failure  resulting  in  a 
continuous  trough  extending  completely  across  the 
sealing  region  of  engagement  between  sections 
115  and  116  would  occur. 

Referring  again  to  Fig.  3,  a  third  section  of 
conduit  117  includes  a  first  end  portion  190  and  a 
second  end  portion  191.  Generally,  for  preferred 
embodiments,  end  portions  190  and  191  are  sepa- 
rated  by  a  bend  192.  For  preferred  embodiments, 
bend  192  is  approximately  a  90  degree,  or  right 
angle  curve,  in  section  117. 

For  preferred  embodiments,  end  portion  190  is 
substantially  similar  to  end  portion  150  of  section 
116.  That  is,  end  portion  180  is  a  broad  end. 
Specifically,  end  portion  190  includes  a  bell  shaped 
portion  195  and  an  elastomer  collar  arrangement 

(not  shown)  generally  analogous  to  elastomer  collar 
158  of  Fig.  6.  By  means  of  clamp  117,  section  192 
can  be  connected  to  end  portion  151,  a  narrow  end 
of  section  116  having  ribs  200  thereon,  in  a  manner 

5  generally  analogous  to  engagement  between  sec- 
tions  115  and  116,  previously  detailed.  Thus,  for 
preferred  embodiments,  all  of  the  advantages  pre- 
viously  described  with  respect  to  the  seal  arrange- 
ment  detailed  in  Fig.  6  would  apply  to  the  critical 

io  joint  between  sections  117  and  116. 
As  previously  indicated,  generally  system  110 

is  developed  as  an  advantageous  conduit  system 
between  conventional  air  filter  arrangements  111 
and  air  intake  manifolds  112.  Referring  to  Fig.  3, 

is  since  the  intake  manifold  is  generally  conventional, 
it  includes  an  extension  205  thereon  having  a  cen- 
tral  aperture  206  with  an  outer  circumferential  bead 
207.  Thus,  engagement  with  the  conduit  system  is 
preferably  by  means  of  an  engagement  mechanism 

20  generally  analogous  to  that  utilized  between  section 
115  and  the  air  filter  exit  port  125.  In  particular,  end 
191  of  section  117  is  provided  with  a  bell  210 
thereon,  which  can  fit  over  bead  207  and  be  se- 
cured  thereto  by  means  of  clamp  212.  If  desired,  a 

25  rubber  collar,  insert  liner,  or  the  like  can  be  utilized 
to  facilitate  a  good  connective  seal.  Since  section 
117  provides  for  communication  with  the  air  intake 
manifold,  it  is  sometimes  referred  to  herein  as  the 
end  conduit  member. 

30  It  will  be  understood  that  for  certain  improved, 
non-conventional  systems,  section  126  of  the  air 
filter  mechanism  111  could  be  provided  with  ribs 
generally  analogous  to  ribs  137,  for  a  more  secure 
arrangement.  Further,  it  will  be  understood  that  end 

35  portion  191  of  the  third  section  117  could  be 
formed  without  the  bell  210  and  with  ribs  such  as 
ribs  137  on  an  outer  portion  thereof,  to  be  received 
within  an  appropriate  member  connected  at  or  to 
intake  manifold  112. 

40  However,  for  conventional  systems  it  is  gen- 
erally  foreseen  that  the  three  sections  115,  116  and 
117  will  be  as  above  described.  That  is:  component 
115  will  include  a  broad  end  and  narrow  end, 
separated  by  a  bend  as  described;  component  116 

45  will  include  a  broad  end  and  narrow  end  separated 
by  a  bend,  as  described,  and,  component  117  will 
include  two  broad  ends,  as  described. 

It  will  be  understood  from  evaluation  of  Fig.  3 
that  the  entire  preferred  system  shown  includes 

50  four  critical  joints,  two  of  which  involve  a  ribbed 
member  and  bell  member  engagement,  as  de- 
scribed.  Any  two  connecting  pieces  can  be  rotated 
with  respect  to  one  another,  and  the  two  "internal" 
critical  joints  (those  between  conduit  members  or 

55  sections)  involving  ribbed  members  can  also  be 
longitudinally  adjusted  (i.e.,  telescoped)  with  re- 
spect  to  one  another.  As  a  result,  the  three  compo- 
nents  can  be  utilized  to  form  an  overall  conduit 
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system  between  an  air  filter  arrangement  and  a 
corresponding  air  intake  manifold  in  a  variety  of 
systems.  Examples  of  this  are  shown  in  Figs.  4  and 
5.  In  Fig.  4,  the  air  filter  mechanism  is  represented 
at  reference  numeral  220,  whereas  the  intake  mani- 
fold  is  represented  at  221.  Sections  115,  116  and 
117  are  shown  communicating  therebetween,  even 
though  members  220  and  221  are  oriented  dif- 
ferently  than  analogous  members  111  and  112  in 
Fig.  2.  Specifically,  section  116  is  illustrated  rotated 
counter-clockwise  at  joint  223,  relative  to  its  posi- 
tion  in  Fig.  2. 

Similarly,  in  Fig.  5,  members  115,  116  and  117 
are  shown  communicating  between  filter  mecha- 
nism  225  and  intake  manifold  226.  Mechanism  225 
and  manifold  226  are  readily  seen  to  be  spatially 
oriented  completely  differently  from  analogous 
components  111  and  112  in  Fig.  4. 

It  will  be  also  understood  that  for  the  preferred 
three-component  system  shown  ease  of  assembly 
is  facilitated  relative  to  the  five-component  prior  art 
arrangement,  since  a  fewer  number  of  parts  are 
needed,  i.e.,  three  conduit  sections  and  a  plurality 
of  clamps.  Thus,  at  least  the  preferred  embodiment 
of  the  present  system  is  a  substantial  improvement 
over  the  prior  art  illustrated  in  Fig.  7,  with  respect 
to  assembly.  Also,  even  if  an  arrangement  accord- 
ing  to  the  present  invention  included  more  than 
three  components,  it  would  still  be  relatively  easy 
to  assemble  due  to  the  ability  of  the  joints  to  adjust 
in  response  to  lateral  stress,  and  also  to  telescope. 

Systems  according  to  the  present  invention 
may  be  generally  characterized  as  involving:  a  first 
conduit  member;  a  central  conduit  arrangement; 
and,  an  end  conduit  member.  The  central  conduit 
member  may,  preferably,  comprise  a  single,  uni- 
tary,  conduit  member.  However,  in  some  applica- 
tions  it  may  comprise  a  plurality  of  members  in 
series.  The  conduit  members,  and  central  conduit 
arrangement,  preferably  include  end  portions  as 
described,  for  preferred  locking  engagement. 

Further,  especially  since  relatively  rigid,  mol- 
ded,  components  can  be  utilized  for  sections  115, 
116  and  117,  a  lightweight  system  can  be  devel- 
oped. 

Generally,  it  is  preferred  to  use  lightweight 
components,  as  they  are  easier  for  a  mechanic  to 
support  and  manipulate,  and  also  they  lead  to 
overall  weight  efficiency  for  any  moving  vehicle  on 
which  they  are  mounted. 

Claims 

1.  A  conduit  system  (110)  comprising:  a  substan- 
tially  rigid  first  conduit  member  (115)  having 
inner  and  outer  surfaces,  first  and  second  op- 
posite  ends  (121,  122)  and  first  and  second 
opposite  end  portions;  and,  a  second  conduit 

arrangement  (116)  having  inner  and  outer  sur- 
faces,  first  and  second  opposite  ends  (150, 
151)  and  first  and  second  opposite  end  por- 
tions;  said  conduit  system  (110)  being  char- 

5  acterized  in  that: 
(a)  said  first  conduit  member  second  end 
portion  (136)  comprises  a  narrow  end  por- 
tion  with  a  plurality  of  spaced  annular  ribs 
(137)  thereon,  each  of  said  ribs  (137)  having 

io  a  sharply  defined  central  ridge  (140); 
(b)  said  second  conduit  arrangement  first 
end  portion  (155)  is  a  broad  end  portion 
constructed  and  arranged  for  receipt  of  said 
first  conduit  member  second  end  portion 

is  (136)  therein,  through  said  second  conduit 
arrangement  first  end  (150);  and, 
(c)  said  system  (110)  includes  a  first 
elastomeric  seal  member  (158)  positionable 
between  annular  ribs  (137)  on  said  first  con- 

20  duit  member  second  end  portion  (136)  and 
said  second  conduit  arrangement  first  end 
portion  (155). 

2.  A  conduit  system  according  to  claim  1  includ- 
25  ing  a  substantially  rigid  third  conduit  member 

(117)  having  inner  and  outer  surfaces,  first  and 
second  opposite  conduit  ends  (190,  191)  and 
first  and  second  opposite  end  portions;  said 
conduit  system  being  further  characterized  in 

30  that: 
(a)  said  first  conduit  member  first  end  por- 
tion  (130)  is  constructed  and  arranged  for 
air  flow  communication  with  air  inlet  means; 
(b)  said  second  conduit  arrangement  sec- 

35  ond  end  portion  (200)  is  a  narrow  end  por- 
tion  with  a  plurality  of  spaced  annular  ribs 
thereon,  each  of  said  ribs  having  a  sharply 
defined  central  ridge; 
(c)  said  third  conduit  member  first  end  por- 

40  tion  (195)  is  a  broad  end  portion  construct- 
ed  and  arranged  for  receipt  of  said  second 
conduit  arrangement  second  end  portion 
(136)  therein,  through  said  third  conduit 
member  first  end  (150);  and,  said  third  con- 

45  duit  member  second  end  portion  (210)  is 
constructed  and  arranged  for  air  flow  com- 
munication  with  air  outlet  means;  and 
(d)  said  system  (110)  includes  a  second 
elastomeric  seal  member  positionable  be- 

50  tween  annular  ribs  on  said  second  conduit 
arrangement  second  end  portion  (200)  and 
said  third  conduit  member  first  end  portion 
(195). 

55  3.  A  conduit  system  according  to  claim  2  in- 
stalled  for  providing  air  flow  communication 
between  an  air  filter  assembly  (111)  and  an  air 
intake  manifold  (112),  wherein: 

9 
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(a)  the  air  inlet  means  is  an  exit  port  of  the 
air  filter  assembly  (111);  and, 
(b)  the  air  outlet  means  is  an  inlet  port  of 
the  air  intake  manifold  (112). 

4.  A  system  according  to  claim  2  wherein: 
(a)  said  first  conduit  member  (115)  includes 
a  first  bend  (120)  between  said  first  and 
second  end  portions  (130,  136);  and, 
(b)  said  third  conduit  member  (117)  in- 
cludes  a  second  bend  (192)  between  said 
first  and  second  end  portions  (195,  210). 

5.  A  system  according  to  claim  4  wherein  said 
second  conduit  arrangement  (116)  includes  at 
least  one  bend  (152)  between  said  first  and 
second  end  portions  (136,  200). 

6.  A  system  according  to  claim  5  wherein  said 
second  conduit  arrangement  comprises  a  sec- 
ond,  unitary,  conduit  member. 

7.  A  system  according  to  claim  6  wherein  each  of 
said  first  and  second  bends  is  a  right  angle 
bend. 

8.  A  system  according  to  claim  2  wherein: 
(a)  said  first  conduit  member  (115)  includes 
a  first  bend  (120)  therein,  between  said  first 
and  second  end  portions  (130,  136); 
(b)  said  second  conduit  arrangement  (116) 
comprises  a  second  conduit  member  having 
a  second  bend  (152)  therein,  between  said 
first  and  second  end  portions  (155,  200); 
and, 
(c)  said  third  conduit  member  (117)  includes 
a  third  bend  (192)  therein,  between  said  first 
and  second  end  portions  (195,  210). 

9.  The  conduit  system  according  to  claim  8 
wherein  each  of  said  first  (120),  second  (152) 
and  third  (192)  bends  is  about  a  right  angle 
bend. 

10.  The  conduit  system  according  to  claim  8 
wherein: 

(a)  said  first  elastomeric  seal  member  com- 
prises  a  first  elastomeric  collar  member 
(158)  having  an  exterior  flange  and  an  inte- 
rior  flange  separated  by  a  mounting  groove; 
said  elastomeric  collar  member  being  con- 
structed  and  arranged  for  mounting  on  said 
second  conduit  member  first  end  portion: 
with  said  interior  flange  member  projecting 
inwardly  of  said  second  conduit  member 
first  end  and  along  said  second  conduit 
member  inner  surface;  and,  with  said  ex- 
terior  flange  member  extending  along  said 

second  conduit  member  outer  surface;  and, 
(b)  said  second  elastomeric  seal  member 
comprises  a  second  elastomeric  collar 
member  having  an  exterior  flange  and  an 

5  interior  flange  separated  by  a  mounting 
groove;  said  elastomeric  collar  member  be- 
ing  constructed  and  arranged  for  mounting 
on  said  third  conduit  member  first  end  por- 
tion:  with  said  interior  flange  member  pro- 

io  jecting  inwardly  of  said  third  conduit  mem- 
ber  first  end  and  along  said  third  conduit 
member  inner  surface;  and,  with  said  ex- 
terior  flange  member  extending  along  said 
third  conduit  member  outer  surface. 

15 
11.  The  conduit  system  according  to  claim  10 

wherein: 
(a)  said  second  conduit  member  first  end 
portion  has  an  exterior  annular  bead  (156) 

20  thereon;  said  exterior  bead  (156)  being 
operationally  positioned  beneath  said  first 
elastomeric  collar  (158)  exterior  flange;  and, 
(b)  said  third  conduit  member  first  end  por- 
tion  has  an  exterior  annular  bead  thereon; 

25  said  exterior  bead  being  operationally  posi- 
tioned  beneath  said  second  elastomeric  col- 
lar  member  exterior  flange. 

12.  The  conduit  system  according  to  claim  10 
30  wherein: 

(a)  said  first  elastomeric  collar  member  inte- 
rior  flange  tapers  downwardly  in  thickness 
as  it  extends  inwardly  of  said  second  con- 
duit  member;  and, 

35  (b)  said  second  elastomeric  collar  member 
interior  flange  tapers  downwardly  in  thick- 
ness  as  it  extends  inwardly  of  said  third 
conduit  member. 

40  13.  The  conduit  system  according  to  claim  8 
wherein: 

(a)  said  first  conduit  member  second  end 
portion  has  a  first,  central,  longitudinal  axis 
and  each  of  said  ribs  on  said  first  conduit 

45  member  second  end  portion  extends  in  a 
plane  substantially  perpendicular  to  said 
first  longitudinal  axis;  and, 
(b)  said  second  conduit  member  second 
end  portion  has  a  second,  central,  longitudi- 

50  nal  axis  and  each  of  said  ribs  on  said  sec- 
ond  conduit  member  second  end  portion 
extends  in  a  plane  substantially  perpendicu- 
lar  to  said  second  longitudinal  axis. 

55  14.  The  conduit  system  according  to  claim  13 
wherein: 

(a)  said  ribs  on  said  first  conduit  member 
each  have  a  forward  side  (142)  and  a  rear- 
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(b)  each  of  said  ribs  on  said  second  conduit 
member  is  spaced  between  1/8  and  1/2 
inch  from  a  next  adjacent  rib. 

18.  The  conduit  system  according  to  claim  17 
wherein: 

(a)  each  rib  on  said  first  conduit  member 
projects  outwardly  between  0.07  and  0.11 
inches  from  said  first  conduit  member;  and, 
(b)  each  rib  on  said  second  conduit  mem- 
ber  projects  outwardly  between  0.07  and 
0.11  inches  from  said  second  conduit  mem- 
ber. 

ward  (141)  side  defining  one  of  said  central 
ridges  (137)  therebetween: 

(i)  said  first  conduit  member  rib  forward 
sides  generally  each  facing  toward  said 
first  conduit  member  first  end  portion  5 
and  each  projecting  outwardly  from  said 
first  conduit  member  outer  surface  at  a 
first  obtuse  angle  with  respect  to  said 
first  longitudinal  axis; 
(ii)  said  first  conduit  member  rearward  10 
sides  each  facing  generally  oppositely 
from  said  forward  facing  sides  and  pro- 
jecting  outwardly  from  said  first  conduit 
member  outer  surface  at  a  second  ob- 
tuse  angle  with  respect  to  said  first  Ion-  is 
gitudinal  axis;  and, 

(b)  said  ribs  on  said  second  conduit  mem- 
ber  each  have  a  forward  side  and  a  rear- 
ward  side  defining  one  of  said  central  ridges 
therebetween;  20 

(i)  said  second  conduit  member  rib  for- 
ward  sides  generally  each  facing  toward 
said  second  conduit  member  first  end 
portion  and  each  projecting  outwardly 
from  said  second  conduit  member  outer  25 
surface  at  a  third  obtuse  angle  with  re- 
spect  to  said  second  longitudinal  axis; 
(ii)  said  second  conduit  member  rear- 
ward  sides  each  facing  generally  oppo- 
sitely  from  said  forward  facing  sides  and  30 
projecting  outwardly  from  said  second 
conduit  member  outer  surface  at  a  fourth 
obtuse  angle  with  respect  to  said  second 
longitudinal  axis. 

15.  The  conduit  system  according  to  claim  14 
wherein: 

(a)  said  second  obtuse  angle  is  greater  than 
said  first  obtuse  angle;  and, 
(b)  said  fourth  obtuse  angle  is  greater  than 
said  third  obtuse  angle. 

15  19.  A  conduit  system  according  to  claim  1 
wherein: 

(a)  said  first  conduit  member  connector  sec- 
ond  portion  defines  a  central  longitudinal 
axis;  and, 

20  (b)  said  ribs  each  have  a  forward  side  (142) 
and  a  rearward  side  (141)  defining  one  of 
said  central  ridges  there  between; 

(i)  said  rib  forward  sides  generally  each 
facing  away  from  said  tubular  member 

25  outer  surface  connector  end,  and  each 
projecting  outwardly  from  said  first  tubu- 
lar  member  outer  surface  at  a  first  ob- 
tuse  angle  with  respect  to  said  first  lon- 
gitudinal  axis;  and, 

30  (ii)  said  rearward  sides  each  facing  gen- 
erally  oppositely  from  said  forward  facing 
sides  and  projecting  outwardly  from  said 
tubular  member  outer  surface  at  a  sec- 
ond  obtuse  angle  with  respect  to  said 

35  longitudinal  axis. 

20.  A  combination  according  to  claim  19  wherein 
said  second  obtuse  angle  is  greater  than  said 
first  obtuse  angle. 

40 
Patentanspruche 

1.  Ein  Leitungssystem  (110)  mit:  einem  im  we- 
sentlichen  starren  ersten  Leitungsglied  (115) 

45  mit  inneren  und  auBeren  Oberflachen,  ersten 
und  zweiten  entgegengesetzten  Enden  (121, 
122)  und  ersten  und  zweiten  entgegengesetz- 
ten  Endteilen;  und  einer  zweiten  Leitungsan- 
ordnung  (116)  mit  inneren  und  auBeren  Ober- 

50  flachen,  ersten  und  zweiten  entgegengesetzten 
Enden  (150,  151)  und  ersten  und  zweiten  ent- 
gegengesetzten  Endteilen;  wobei  das  Leitungs- 
system  (110)  dadurch  gekennzeichnet  ist,  dal3: 

(a)  der  zweite  Endteil  (136)  des  ersten  Lei- 
55  tungsgliedes  einen  engen  Endteil  mit  einer 

Vielzahl  von  beabstandeten  ringformigen 
Rippen  (137)  darauf  umfaBt,  wobei  jede  der 
Rippen  (137)  einen  scharf  definierten  zen- 

16.  The  conduit  system  according  to  claim  15 
wherein: 

(a)  said  first  obtuse  angle  is  between  95°  45 
and  115°; 
(b)  said  second  obtuse  angle  is  between 
120°  and  about  130°; 
(c)  said  third  obtuse  angle  is  between  95° 
and  about  115°;  and,  50 
(d)  said  fourth  obtuse  angle  is  between 
about  120°  and  about  130°. 

17.  The  conduit  system  according  to  claim  13 
wherein:  55 

(a)  each  of  said  ribs  on  said  first  conduit 
member  is  spaced  between  1/8  inch  and 
1/2  inch  from  a  next  adjacent  rib;  and, 
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tralen  Rucken  (140)  aufweist; 
(b)  der  erste  Endteil  (155)  der  zweiten  Lei- 
tungsanordnung  ein  weites  Endteil  ist,  die 
fur  den  Empfang  des  zweiten  Endteils  (136) 
des  ersten  Leitungsgliedes  darin  durch  das  5 
erste  Ende  (150)  der  zweiten  Leitungsanord- 
nung  aufgebaut  und  angeordnet  ist;  und 
(c)  das  System  (110)  ein  erstes  elastomeres 
Dichtungsglied  (158)  umfaBt,  das  zwischen 
ringformigen  Rippen  (137)  auf  dem  zweiten  10 
Endteil  (136)  des  ersten  Leitungsgliedes 
und  dem  ersten  Endteil  (155)  der  zweiten 
Leitungsanordnung  positionierbar  ist. 

Ein  Leitungssystem  nach  Anspruch  1,  das  ein  is 
im  wesentlichen  starres  drittes  Leitungsglied 
(117)  mit  inneren  und  auBeren  Oberflachen, 
ersten  und  zweiten  entgegengesetzten  Lei- 
tungsenden  (190,  191)  und  ersten  und  zweiten 
entgegengesetzten  Endteilen  umfaBt,  wobei  20 
das  Leitungssystem  weiter  dadurch  gekenn- 
zeichnet  ist,  daB: 

(a)  der  erste  Endteil  (130)  des  ersten  Lei- 
tungsgliedes  fur  die  LuftfluBverbindung  mit 
einem  LufteinlaBmittel  aufgebaut  und  ange-  25 
ordnet  ist; 
(b)  der  zweite  Endteil  (200)  der  zweiten 
Leitungsanordnung  ein  enger  Endteil  mit  ei- 
ner  Vielzahl  von  beabstandeten  ringformi- 
gen  Rippen  darauf  ist,  wobei  jede  der  Rip-  30 
pen  einen  scharf  definierten  zentralen  Ruk- 
ken  aufweist; 
(c)  der  erste  Endteil  (195)  des  dritten  Lei- 
tungsgliedes  ein  weites  Endteil  ist,  das  zum 
Aufnehmen  des  zweiten  Endteils  (136)  der  35 
zweiten  Leitungsanordnung  darin  durch  das 
erste  Ende  (150)  des  dritten  Leitungsgliedes 
aufgebaut  und  angeordnet  ist;  und  das 
zweite  Endteil  (210)  des  dritten  Leitungs- 
gliedes  fur  die  LuftfluBverbindung  mit  einem  40 
LuftauslaBmittel  aufgebaut  und  angeordnet 
ist;  und 
(d)  das  System  (110)  ein  zweites  elastome- 
res  Dichtglied  umfaBt,  das  zwischen  ringfor- 
migen  Rippen  auf  dem  zweiten  Endteil  45 
(200)  der  zweiten  Leitungsanordnung  und 
dem  ersten  Endteil  (195)  des  dritten  Lei- 
tungsgliedes  positionierbar  ist. 

Ein  Leitungssystem  nach  Anspruch  2,  das  zum  so 
Schaffen  der  LuftfluBverbindung  zwischen  einer 
Luftfilteranordnung  (111)  und  einer  LufteinlaB- 
sammelleitung  (112)  installiert  ist,  worin: 

(a)  das  LufteinlaBmittel  eine  Ausgangsdurch- 
trittsoffnung  der  Luftfilteranordnung  (111)  55 
ist;  und 
(b)  das  LuftauslaBmittel  eine  EinlaBdurch- 
trittsoffnung  der  LufteinlaBsammelleitung 

(112)  ist. 

4.  Ein  System  nach  Anspruch  2,  worin 
(a)  das  erste  Leitungsglied  (115)  eine  erste 
Biegung  (120)  zwischen  ersten  und  zweiten 
Endteilen  (130,  136)  umfaBt;  und 
(b)  das  dritte  Leitungsgiied  (117)  eine  zwei- 
te  Biegung  (192)  zwischen  den  ersten  und 
zweiten  Endteilen  (195,  210)  umfaBt. 

5.  Ein  System  nach  Anspruch  4,  worin  die  zweite 
Leitungsanordnung  (116)  zumindest  eine  Bie- 
gung  (152)  zwischen  den  ersten  und  zweiten 
Endteilen  (136,  200)  umfaBt. 

6.  Ein  System  nach  Anspruch  5,  worin  die  zweite 
Leitungsanordnung  ein  zweites  unitares  Lei- 
tungsglied  umfaBt. 

7.  Ein  System  nach  Anspruch  6,  worin  jede  der 
ersten  und  zweiten  Biegungen  eine  Rechtwin- 
kel-Biegung  ist. 

8.  Ein  System  nach  Anspruch  2,  worin: 
(a)  das  erste  Leitungsglied  (115)  eine  erste 
Biegung  (120)  darin  zwischen  den  ersten 
und  zweiten  Endteilen  (130,  136)  umfaBt; 
(b)  die  zweite  Leitungsanordnung  (116)  ein 
zweites  Leitungsglied  mit  einer  zweiten  Bie- 
gung  (152)  darin  zwischen  den  ersten  und 
zweiten  Endteilen  (155,  200)  umfaBt;  und 
(c)  das  dritte  Leitungsglied  (117)  eine  dritte 
Biegung  (192)  darin  zwischen  den  ersten 
und  zweiten  Endteilen  (195,  210)  umfaBt. 

9.  Das  Leitungssystem  nach  Anspruch  8,  worin 
jede  der  ersten  (120),  zweiten  (152)  und  dritten 
(192)  Biegungen  ungefahr  eine  Rechtwinkel- 
Biegung  ist. 

10.  Das  Leitungssystem  nach  Anspruch  8,  worin: 
(a)  das  erste  elastomere  Dichtungsglied  ein 
erstes  elastomeres  Kragenglied  (158)  mit 
einem  auBeren  Flansch  und  einem  inneren 
Flansch,  die  durch  eine  Befestigungsrille 
getrennt  sind,  aufweist;  das  elastomere  Kra- 
genglied  zum  Befestigen  auf  dem  ersten 
Endteil  des  zweiten  Leitungsgliedes  aufge- 
baut  und  angeordnet  ist:  wobei  das  innere 
Flanschglied  einwarte  des  ersten  Endes  des 
zweiten  Leitungsgliedes  und  langs  der  inne- 
ren  Oberflache  des  zweiten  Leitungsgliedes 
vorsteht;  und  das  auBere  Flanschglied  sich 
langs  der  auBeren  Oberflache  des  zweiten 
Leitungsgliedes  erstreckt;  und 
(b)  das  zweite  elastomere  Dichtungsglied 
ein  zweites  elastomeres  Kragenglied  mit  ei- 
nem  auBeren  Flansch  und  einem  inneren 

12 



23 EP  0  411  030  B1 24 

Flansch,  die  durch  eine  Befestigungsrille 
getrennt  sind,  umfaBt;  wobei  das  elastomere 
Kragenglied  zum  Befestigen  auf  dem  ersten 
Endteil  des  dritten  Leitungsgliedes  aufge- 
baut  und  angeordnet  ist:  wobei  das  innere  5 
Flanschglied  einwarts  des  ersten  Endes  des 
dritten  Leitungsgliedes  und  langs  der  inne- 
ren  Oberflache  des  dritten  Leitungsgliedes 
vorsteht;  und  das  auBere  Flanschglied  sich 
langs  der  auBeren  Oberflache  des  dritten  10 
Leitungsgliedes  erstreckt. 

11.  Das  Leitungssystem  nach  Anspruch  10,  worin: 
(a)  der  erste  Endteil  des  zweiten  Leitungs- 
gliedes  einen  auBeren  ringformigen  Wulst  is 
(156)  darauf  aufweist;  der  auBere  Wulst 
(156)  operativ  unterhalb  des  ersten  auBeren 
elastomeren  Kragen-(158)-Flansches  posi- 
tioniert  ist;  und 
(b)  das  erste  Endteil  des  dritten  Leitungs-  20 
gliedes  einen  auBeren  ringformigen  Wulst 
darauf  aufweist;  wobei  der  auBere  Wulst 
operativ  unterhalb  des  zweiten  auBeren  ela- 
stomeren  Kragenglied-Flansches  positioniert 
ist.  25 

12.  Das  Leitungssystem  nach  Anspruch  10,  worin: 
(a)  der  erste  innere  elastomere  Kragenglied- 
Flansch  sich  abwarts  in  der  Dicke,  wenn  er 
sich  einwarts  des  zweiten  Leitungsgliedes  30 
erstreckt,  verjungt;  und 
(b)  der  innere  zweite  elastomere  Kragen- 
glied-Flansch  sich  in  der  Dicke  abwarts  ver- 
jungt,  wenn  er  sich  einwarts  des  dritten 
Leitungsgliedes  erstreckt.  35 

13.  Das  Leitungssystem  nach  Anspruch  8,  worin: 
(a)  der  zweite  Endteil  des  ersten  Leitungs- 
gliedes  eine  erste  zentrale  longitudinale 
Achse  aufweist  und  jede  der  Rippen  auf  40 
dem  zweiten  Endteil  des  ersten  Leitungs- 
gliedes  sich  in  einer  Ebene  im  wesentlichen 
senkrecht  zu  der  ersten  longitudinalen  Ach- 
se  erstreckt;  und 
(b)  der  zweite  Endteil  des  zweiten  Leitungs-  45 
gliedes  eine  zweite  zentrale  longitudinale 
Achse  aufweist,  und  jede  der  Rippen  auf 
dem  zweiten  Endteil  des  zweiten  Leitungs- 
gliedes  sich  in  einer  Ebene  im  wesentlichen 
senkrecht  zu  der  zweiten  longitudinalen  so 
Achse  erstreckt. 

14.  Das  Leitungssystem  nach  Anspruch  13,  worin: 
(a)  die  Rippen  auf  dem  ersten  Leitungsglied 
jede  eine  Vorderseite  (142)  und  eine  Hinter-  55 
seite  (141)  aufweisen,  die  einen  der  zentra- 
len  Rucken  (137)  dazwischen  festlegen,  wo- 
bei: 

(i)  die  Rippenvorderseiten  des  ersten  Lei- 
tungsgliedes  im  allgemeinen  in  Richtung 
auf  das  erste  Endteil  des  ersten  Lei- 
tungsgliedes  weisen  und  auswarts  von 
der  auBeren  Oberflache  des  ersten  Lei- 
tungsgliedes  bei  einem  ersten  stumpfen 
Winkel  mit  Bezug  auf  die  erste  longitudi- 
nale  Achse  hervorstehen; 
(ii)  die  Hinterseiten  des  ersten  Leitungs- 
gliedes  jede  im  allgemeinen  entgegenge- 
setzt  von  den  vorwartsweisenden  Seiten 
weisen  und  von  der  auBeren  Oberflache 
des  ersten  Leitungsgliedes  in  einem 
zweiten  stumpfen  Winkel  mit  Bezug  auf 
die  erste  longitudinale  Achse  auswarts 
vorstehen;  und 

(b)  die  Rippen  auf  dem  zweiten  Leitungs- 
glied  jede  eine  Vorderseite  und  eine  Ruck- 
seite  aufweisen,  die  einen  der  zentralen 
Rucken  dazwischen  definieren;  wobei 

(i)  die  Rippenvorderseiten  des  zweiten 
Leitungsgliedes  im  allgemeinen  in  Rich- 
tung  auf  das  erste  Endteil  des  zweiten 
Leitungsgliedes  weisen  und  jede  aus- 
warts  von  der  auBeren  Oberflache  des 
zweiten  Leitungsgliedes  bei  einem  dritten 
stumpfen  Winkel  mit  Bezug  auf  die  zwei- 
te  longitudinale  Achse  vorstehen; 
(ii)  die  Hinterseiten  des  zweiten  Leitungs- 
gliedes  jede  im  allgemeinen  entgegenge- 
setzt  von  den  vorwartsweisenden  Seiten 
weisen  und  auswarts  von  der  auBeren 
Oberflache  des  zweiten  Leitungagliedes 
bei  einem  vierten  stumpfen  Winkel  mit 
Bezug  auf  die  zweite  longitudinale  Achse 
vorstehen. 

15.  Das  Leitungssystem  nach  Anspruch  14,  worin: 
(a)  der  zweite  stumpfe  Winkel  groBer  als 
der  erste  stumpfe  Winkel  ist;  und 
(b)  der  vierte  stumpfe  Winkel  groBer  als  der 
dritte  stumpfe  Winkel  ist. 

16.  Das  Leitungssystem  nach  Anspruch  15,  worin: 
(a)  der  erste  stumpfe  Winkel  zwischen  95° 
und  115°  liegt; 
(b)  der  zweite  stumpfe  Winkel  zwischen 
120°  und  ungefahr  130°  liegt; 
(c)  der  dritte  stumpfe  Winkel  zwischen  95  0 
und  ungefahr  115°  liegt;  und 
(d)  der  vierte  stumpfe  Winkel  zwischen  un- 
gefahr  120°  und  ungefahr  130°  liegt. 

17.  Das  Leitungssystem  nach  Anspruch  13,  worin: 
(a)  jede  der  Rippen  auf  dem  ersten  Lei- 
tungsglied  zwischen  1/8  Inch  und  1/2  Inch 
von  einer  nachsten  benachbarten  Rippe  be- 
abstandet  ist;  und 
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(b)  jede  der  Rippen  auf  dem  zweiten  Lei- 
tungsglied  zwischen  1/8  und  1/2  Inch  von 
einer  nachsten  benachbarten  Rippe  beab- 
standet  ist. 

18.  Das  Leitungssystem  nach  Anspruch  17,  worin: 
(a)  jede  Rippe  auf  dem  ersten  Leitungsglied 
auswarts  zwischen  0,07  und  0,11  Inch  von 
dem  ersten  Leitungsglied  vorsteht;  und 
(b)  jede  Rippe  auf  dem  zweiten  Leitungs- 
glied  auswarts  zwischen  0,07  und  0,11  Inch 
von  dem  zweiten  Leitungsglied  vorsteht. 

19.  Ein  Leitungssystem  nach  Anspruch  1,  worin: 
(a)  der  zweite  Teil  des  ersten  Leitungsglied- 
verbinders  eine  zentrale  longitudinale  Achse 
festlegt;  und 
(b)  die  Rippen  jede  eine  Vorderseite  (142) 
und  eine  Hinterseite  (141)  aufweisen,  die 
einen  der  zentralen  Rucken  dazwischen 
festlegen; 

(i)  die  Rippenvorderseiten  im  allgemei- 
nen  jede  weg  von  der  auBeren  Verbinde- 
rende-Oberflache  des  rohrenformigen 
Gliedes  weist  und  jede  auswarts  von  der 
auBeren  Oberflache  des  ersten  Rohren- 
gliedes  bei  einem  ersten  stumpfen  Win- 
kel  mit  Bezug  auf  die  erste  longitudinale 
Achse  vorsteht;  und 
(ii)  die  Hinterseite  jede  im  allgemeinen 
entgegengesetzt  von  den  vorwartswei- 
senden  Seiten  weist  und  auswarts  von 
der  auBeren  Rohrengliedoberflache  bei 
einem  zweiten  stumpfen  Winkel  mit  Be- 
zug  auf  die  longitudinale  Achse  vorsteht. 

20.  Eine  Kombination  nach  Anspruch  19,  worin  der 
zweite  stumpfe  Winkel  groBer  als  der  erste 
stumpfe  Winkel  ist. 

Revendicatlons 

1.  Systeme  de  tuyauterie  (110)  comprenant  :  un 
premier  element  de  tuyauterie  (115)  substan- 
tiellement  rigide,  presentant  des  surfaces  inte- 
rieure  et  exterieure,  une  premiere  et  une 
deuxieme  extremites  opposees  (121,  122)  et 
une  premiere  et  une  deuxieme  parties  d'extre- 
mite  et  un  deuxieme  dispositif  de  tuyauterie 
(116),  presentant  des  surfaces  interieure  et  ex- 
terieure,  une  premiere  et  une  deuxieme  extre- 
mites  opposees  (150,  151)  et  une  premiere  et 
une  deuxieme  parties  d'extremite  ;  ledit  syste- 
me  de  tuyauterie  (110)  etant  caracterise  en  ce 
que  : 

(a)  la  deuxieme  partie  d'extremite  (136)  du- 
dit  premier  element  de  tuyauterie  comprend 
une  partie  d'extremite  etroite  presentant  une 

pluralite  de  nervures  annulaires  (137)  espa- 
cees  sur  celle-ci,  chacune  desdites  nervu- 
res  (137)  comprenant  une  arete  centrale 
(140)  vive; 

5  (b)  la  premiere  partie  d'extremite  (155)  dudit 
deuxieme  dispositif  de  tuyauterie  est  une 
partie  d'extremite  large,  congue  et  disposee 
de  maniere  a  recevoir  a  I'interieur  de  celle- 
ci,  la  deuxieme  partie  d'extremite  (136)  du- 

io  dit  premier  element  de  tuyauterie,  par  ladite 
premiere  extremite  (150)  dudit  deuxieme 
dispositif  de  tuyauterie  ;  et, 
(c)  ledit  systeme  (110)  inclut  un  premier 
joint  d'etancheite  (158)  en  elastomere,  pou- 

15  vant  etre  positionne  entre  les  nervures  an- 
nulaires  (137)  sur  la  deuxieme  partie  d'ex- 
tremite  (136)  dudit  premier  element  de 
tuyauterie  et  sur  la  premiere  partie  d'extre- 
mite  (155)  dudit  deuxieme  dispositif  de 

20  tuyauterie. 

2.  Systeme  de  tuyauterie  selon  la  revendication 
1,  comprenant  un  troisieme  element  de  tuyau- 
terie  (117)  substantiellement  rigide,  presentant 

25  des  surfaces  interieure  et  exterieure,  une  pre- 
miere  et  une  deuxieme  extremites  de  tuyaute- 
rie  (190,  191)  opposees  et  une  premiere  et  une 
deuxieme  parties  d'extremite  ;  ledit  systeme 
de  tuyauterie  etant  par  ailleurs  caracterise  en 

30  ce  que  : 
(a)  la  premiere  partie  d'extremite  (130)  dudit 
premier  element  de  tuyauterie  est  congue 
et  disposee  dans  le  but  de  creer  pour  le 
flux  d'air  une  comunication  avec  un  moyen 

35  d'admission  de  I'air  ; 
(b)  la  deuxieme  partie  d'extremite  (200)  du- 
dit  deuxieme  dispositif  de  tuyauterie  est  une 
partie  d'extremite  etroite  presentant  sur  cel- 
le-ci  une  pluralite  de  nervures  annulaires 

40  espacees,  chacune  desdites  nervures  com- 
prenant  une  arete  centrale  vive  ; 
(c)  la  premiere  partie  d'extremite  (195)  dudit 
troisieme  element  de  tuyauterie  est  une  par- 
tie  d'extremite  large,  congue  et  disposee 

45  pour  recevoir  a  I'interieur  de  celle-ci  la 
deuxieme  partie  d'extremite  (136)  dudit 
deuxieme  dispositif  de  tuyauterie,  par  ladite 
premiere  extremite  (150)  dudit  troisieme 
element  de  tuyauterie  ;  et  ladite  deuxieme 

50  partie  d'extremite  (210)  dudit  troisieme  ele- 
ment  de  tuyauterie  est  congue  et  disposee 
pour  creer  pour  le  flux  d'air  une  communi- 
cation  avec  un  moyen  d'echappement  de 
I'air  ;  et 

55  (d)  ledit  systeme  (110)  inclut  un  deuxieme 
joint  d'etancheite  en  elastomere,  pouvant 
etre  positionne  entre  les  nervures  annulaires 
sur  la  deuxieme  partie  d'extremite  (200)  du 
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deuxieme  dispositif  de  tuyauterie  et  sur  la 
premiere  partie  d'extremite  (195)  dudit  troi- 
sieme  element  de  tuyauterie. 

3.  Systeme  de  tuyauterie  selon  la  revendication 
2,  installe  pour  creer  une  communication  d'air, 
entre  un  ensemble  (111)  formant  filtre  a  air  et 
un  collecteur  d'admission  d'air  (112),  dans  le- 
quel  : 

(a)  le  moyen  d'admission  d'air  est  un  orifice 
de  sortie  de  I'ensemble  (11)  formant  filtre  a 
air  ;  et, 
(b)  le  moyen  d'echappement  de  I'air  est  un 
orifice  d'entree  du  collecteur  d'admission 
d'air  (112). 

4.  Systeme  selon  la  revendication  2,  dans  lequel  : 
(a)  ledit  premier  element  de  tuyauterie  (115) 
inclut  un  premier  coude  (120)  entre  lesdites 
premiere  et  deuxieme  parties  d'extremite 
(130,  136)  ;  et, 
(b)  ledit  troisieme  element  de  tuyauterie 
(117)  inclut  un  deuxieme  coude  (192)  entre 
lesdites  premiere  et  deuxieme  parties  d'ex- 
tremite  (195,  210). 

5.  Systeme  selon  la  revendication  4,  dans  lequel 
ledit  deuxieme  dispositif  de  tuyauterie  (116) 
inclut  au  moins  un  coude  (152)  entre  lesdites 
premiere  et  deuxieme  parties  d'extremite  (136, 
200). 

6.  Systeme  selon  la  revendication  5,  dans  lequel 
ledit  deuxieme  dispositif  de  tuyauterie  com- 
prend  un  deuxieme  element  de  tuyauterie  uni- 
taire. 

7.  Systeme  selon  la  revendication  6,  dans  lequel 
chacun  des  premier  et  deuxieme  coudes  est 
un  coude  a  angle  droit. 

8.  Systeme  selon  la  revendication  2,  dans  lequel  : 
(a)  le  premier  element  de  tuyauterie  (115) 
inclut  un  premier  coude  (120)  entre  lesdites 
premiere  et  deuxieme  parties  d'extremite 
(130,  136); 
(b)  ledit  deuxieme  dispositif  de  tuyauterie 
(116)  comprend  un  deuxieme  element  de 
tuyauterie  presentant  un  deuxieme  coude 
(152)  entre  lesdites  premiere  et  deuxieme 
parties  d'extremite  (155,  200);  et, 
(c)  ledit  troisieme  element  de  tuyauterie 
(117)  inclut  un  troisieme  coude  (192)  entre 
lesdites  premiere  et  deuxieme  parties  d'ex- 
tremite  (195,  210). 

9.  Systeme  de  tuyauterie  selon  la  revendication 
8,  dans  lequel  chacun  desdits  premier  (120), 

deuxieme  (152)  et  troisieme  (192)  coudes  est 
un  coude  sensiblement  a  angle  droit. 

10.  Systeme  de  tuyauterie  selon  la  revendication 
5  8,  dans  lequel  : 

(a)  ledit  premier  joint  d'etancheite  en  elasto- 
mere  comprend  un  premier  collier  (158)  en 
elastomere  presentant  une  bride  exterieure 
et  une  bride  interieure  separees  par  une 

io  rainure  de  montage  ;  ledit  collier  en  elasto- 
mere  etant  congu  et  dispose  pour  etre  mon- 
te  sur  la  premiere  partie  d'extremite  dudit 
deuxieme  element  de  tuyauterie,  ledit  ele- 
ment  formant  bride  interieure  s'avangant  a 

is  I'interieur  de  la  premiere  extremite  dudit 
deuxieme  element  de  tuyauterie  et  le  long 
de  la  surface  interieure  dudit  deuxieme  ele- 
ment  de  tuyauterie  ;  et,  ledit  element  for- 
mant  bride  exterieure  s'etendant  le  long  de 

20  la  surface  exterieure  dudit  deuxieme  ele- 
ment  de  tuyauterie  ;  et, 
(b)  ledit  deuxieme  joint  d'etancheite  com- 
prend  un  deuxieme  collier  en  elastomere 
presentant  une  bride  interieure  et  une  bride 

25  exterieure  separees  par  une  rainure  de 
montage,  ledit  collier  en  elastomere  etant 
congu  et  dispose  pour  etre  monte  sur  la 
premiere  partie  d'extremite  dudit  troisieme 
element  de  tuyauterie,  ledit  element  formant 

30  bride  interieure  s'avangant  a  I'interieur  de  la 
premiere  extremite  dudit  troisieme  element 
de  tuyauterie  et  le  long  de  la  surface  inte- 
rieure  dudit  troisieme  element  de  tuyauterie 
;  et,  ledit  element  formant  bride  exterieure 

35  s'etendant  le  long  de  la  surface  exterieure 
dudit  troisieme  element  de  tuyauterie. 

11.  Systeme  de  tuyauterie  selon  la  revendication 
10,  dans  lequel  : 

40  (a)  la  premiere  partie  d'extremite  dudit 
deuxieme  element  de  tuyauterie  presente 
sur  celui-ci  un  bourrelet  annulaire  exterieur 
(156);  ledit  bourrelet  exterieur  (156)  etant 
positionne  en-dessous  de  la  bride  exterieure 

45  dudit  premier  collier  en  elastomere  (158); 
et, 
(b)  la  premiere  partie  d'extremite  dudit  troi- 
sieme  element  de  tuyauterie  presente  sur 
celle-ci  un  bourrelet  annulaire  exterieur  ; 

50  ledit  bourrelet  exterieur  etant  positionne 
sous  ladite  bride  exterieure  dudit  deuxieme 
collier  en  elastomere. 

12.  Systeme  de  tuyauterie  selon  la  revendication 
55  10,  dans  lequel  : 

(a)  I'epaisseur  de  la  bride  interieure  dudit 
premier  collier  en  elastomere  diminue  au  fur 
et  a  mesure  que  ladite  bride  s'avance  a 
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I'interieur  dudit  deuxieme  element  de  tuyau- 
terie  ;  et, 
(b)  I'epaisseur  de  la  bride  interieure  dudit 
deuxieme  collier  en  elastomere  diminue  au 
fur  et  a  mesure  que  ladite  bride  s'etend  a  5 
I'interieur  dudit  troisieme  element  de  tuyau- 
terie. 

13.  Systeme  de  tuyauterie  selon  la  revendication 
8,  dans  lequel  :  10 

(a)  la  deuxieme  partie  d'extremite  dudit  pre- 
mier  element  de  tuyauterie  presente  un  pre- 
mier  axe  longitudinal  central  et  chacune 
desdites  nervures  de  la  deuxieme  partie 
d'extremite  dudit  premier  element  de  tuyau-  is 
terie  s'etend  dans  un  plan  substantiellement 
perpendiculaire  audit  premier  axe  longitudi- 
nal  ;  et, 
(b)  la  deuxieme  partie  d'extremite  dudit 
deuxieme  element  de  tuyauterie  presente  20 
un  deuxieme  axe  longitudinal  central  et  cha- 
cune  desdites  nervures  de  la  deuxieme  par- 
tie  d'extremite  dudit  deuxieme  element  de 
tuyauterie  s'etend  dans  un  plan  substantiel- 
lement  perpendiculaire  audit  deuxieme  axe  25 
longitudinal. 

14.  Systeme  de  tuyauterie  selon  la  revendication 
13,  dans  lequel  : 

(a)  lesdites  nervures  dudit  premier  element  30 
de  tuyauterie  presentent  chacune  un  cote 
avant  (142)  et  un  cote  arriere  (141)  definis- 
sant  entre  eux  I'une  desdites  aretes  centra- 
les  (137)  : 

(i)  les  cotes  avant  des  nervures  dudit  35 
premier  element  de  tuyauterie  faisant  ge- 
neralement  face  a  la  premiere  partie 
d'extremite  dudit  premier  element  de 
tuyauterie  et  chacune  faisant  saillie  vers 
I'exterieur  a  partir  de  la  surface  exterieu-  40 
re  dudit  premier  element  de  tuyauterie, 
en  formant  un  premier  angle  obtus  par 
rapport  audit  premier  axe  longitudinal  ; 
(ii)  les  cotes  arriere  (des  nervures)  dudit 
premier  element  de  tuyauterie  etant  ge-  45 
neralement  orientes  a  I'oppose  desdits 
cotes  avant  et  faisant  saillie  vers  I'exte- 
rieur  a  partir  de  la  surface  exterieure 
dudit  premier  element  de  tuyauterie,  en 
formant  un  deuxieme  angle  obtus  par  so 
rapport  audit  axe  longitudinal  ;  et, 

(b)  lesdites  nervures  dudit  deuxieme  ele- 
ment  de  tuyauterie  presentent  chacune  un 
cote  avant  et  un  cote  arriere  definissant 
entre-eux  I'une  des  aretes  centrales  ;  55 

(i)  lesdits  cotes  avant  dudit  deuxieme 
element  de  tuyauterie  faisant  generale- 
ment  face  a  ladite  premiere  partie  d'ex- 

tremite  dudit  deuxieme  element  de 
tuyauterie  et  chacune  faisant  saillie  vers 
I'exterieur  a  partir  de  la  surface  exterieu- 
re  dudit  deuxieme  element  de  tuyauterie 
en  formant  un  troisieme  angle  obtus  par 
rapport  audit  deuxieme  axe  longitudinal  ; 
(ii)  les  cotes  arriere  dudit  deuxieme  ele- 
ment  de  tuyauterie  etant  generalement 
orientes  a  I'oppose  desdits  cotes  avant 
et  faisant  saillie  vers  I'exterieur  a  partir 
de  la  surface  exterieure  dudit  deuxieme 
element  de  tuyauterie  en  formant  un 
quatrieme  angle  obtus  par  rapport  audit 
deuxieme  angle  longitudinal. 

15.  Systeme  selon  la  revendication  14,  dans  lequel 

(a)  ledit  deuxieme  angle  obtus  est  superieur 
audit  premier  angle  obtus  ;  et, 
(b)  ledit  quatrieme  angle  obtus  est  superieur 
audit  troisieme  angle  obtus. 

16.  Systeme  selon  la  revendication  15,  dans  lequel 

(a)  ledit  premier  angle  obtus  est  compris 
entre  95  0  et  1  1  5  0  ; 
(b)  ledit  deuxieme  angle  obtus  est  compris 
entre  120°  et  environ  130°  ; 
(c)  ledit  troisieme  angle  obtus  est  compris 
entre  95°  et  environ  115°  ; 
(d)  ledit  quatrieme  angle  obtus  est  compris 
entre  environ  120°  et  environ  130°  ; 

17.  Systeme  de  tuyauterie  selon  la  revendication 
13  dans  lequel  : 

(a)  chacune  desdites  nervures  dudit  premier 
element  de  tuyauterie  est  espacee  de  1/8 
de  pouce  a  1/2  pouce  d'une  nervure  adja- 
cente  ;  et, 
(b)  chacune  desdites  nervures  dudit  deuxie- 
me  element  de  tuyauterie  est  espacee  de 
1/8  de  pouce  a  1/2  pouce  d'une  nervure 
adjacente. 

18.  Systeme  de  tuyauterie  selon  la  revendication 
17  dans  lequel  : 

(a)  chacune  des  nervures  dudit  premier  ele- 
ment  de  conduite  fait  saillie  vers  I'exterieur 
sur  une  longueur  comprise  entre  0,07  et 
0,11  pouce  a  partir  dudit  premier  element 
de  tuyauterie  ;  et, 
(b)  chacune  des  nervures  dudit  deuxieme 
element  de  conduite  fait  saillie  vers  I'exte- 
rieur  sur  une  longueur  comprise  entre  0,07 
et  0,11  pouces  a  partir  dudit  deuxieme  ele- 
ment  de  tuyauterie. 
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19.  Systeme  de  tuyauterie  selon  la  revendication  1 
dans  lequel  : 

(a)  une  deuxieme  partie  de  raccord  dudit 
premier  element  de  tuyauterie  definit  un  axe 
longitudinal  central  ;  et,  5 
(b)  lesdites  nervures  presentent  chacune  un 
cote  avant  (142)  et  un  cote  arriere  (141) 
definissant  entre  eux  I'une  desdites  aretes 
centrales  ; 

(i)  lesdits  cotes  avant  des  nervures  etant  10 
generalement  orientes  a  I'oppose  de 
I'extremite  de  raccord  de  la  surface  exte- 
rieure  dudit  element  tubulaire  et  chacune 
faisant  saillie  vers  I'exterieur  a  partir  de 
la  surface  exterieure  dudit  premier  ele-  is 
ment  tubulaire  en  formant  un  premier 
angle  obtus  par  rapport  audit  premier 
axe  longitudinal  ;  et, 
(ii)  lesdits  cotes  arriere  etant  generale- 
ment  chacun  orientes  a  I'oppose  desdits  20 
cotes  avant  faisant  face  et  faisant  saillie 
vers  I'exterieur  a  partir  de  la  surface  ex- 
terieure  dudit  element  tubulaire  en  for- 
mant  un  deuxieme  angle  obtus  par  rap- 
port  audit  axe  longitudinal.  25 

20.  Montage  selon  la  revendication  19,  dans  lequel 
ledit  premier  angle  obtus  et  superieur  audit 
deuxieme  angle  obtus. 
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